The inflammasome and danger associated molecular patterns (DAMPs) are implicated in cytokine and chemokine responses following stressor exposure.
Exposure to stressors or trauma in the absence of pathogenic challenge can stimulate a systemic sterile inflammatory response characterized by high concentrations of blood and tissue cytokines, chemokines, and danger associated molecular patterns (DAMPs) such as heat shock protein-72 (Hsp72), and uric acid. The signaling pathways responsible for these responses remain unclear, however, the inflammasome may play a role. In vitro, DAMPs are known to stimulate the inflammasome in the presence of LPS to activate caspase-1 which cleaves immature precursors of interleukin (IL)-1β and IL-18 into their mature releasable forms. Furthermore, in vivo neutralization of the LPS selectively attenuates the stress-induced increase in the inflammasome-dependent cytokines IL-1β and IL-18. Thus, the current experiments tested the hypothesis that inflammasome-mediated processes are necessary for a systemic stress-induced inflammatory response to an acute stressor. The data presented (1) establish that male F344 rats exposed to an acute severe stressor (100 tail shocks) have elevated plasma concentrations of inflammatory proteins (IL-1β, IL-18, IL-6, IL-10, and monocyte chemotactic protein (MCP)-1), and DAMPs (uric acid and Hsp72); (2) demonstrate that inhibiting caspase-1 in vivo, using the caspase-1 inhibitor ac-YVAD-cmk, attenuates stress-induced production of IL-1β, IL-18, and IL-6 in both the circulation and peripheral tissues; and (3) implicates the DAMPs uric acid and Hsp72 as important signals contributing to inflammasome-dependent inflammatory responses using a stepwise multiple regression. The results increase our mechanistic understanding of systemic sterile inflammatory responses, and provide novel evidence that the inflammasome may be an important pharmacological target for treatment of these conditions.